To the Editor,
We recently read with interest the correspondences between Hamspon & Weaver and Kao [1, 2] . In particular, Kao has mentioned several advantages of using the National Health Insurance (NHI) data in observation-epidemiology studies [2] . Although we agree that the NHI database is a valuable resource for health research in Taiwan, we would like to point out some potential issues of using this nationwide healthcare data to investigate population health status.
The NHI system in Taiwan covers over 99% of Taiwanese citizens and collects routine data on daily medical services [3] . Indeed, the database records important information on the usage of health services and provides opportunities for researchers to examine the cross-sectional or longitudinal associations between different health conditions [4] as well as potential risk factors and determinants [5, 6] based on their prior hypotheses and research questions. However, the analysis of healthcare data may have some important methodological limitations and over-relying on the NHI database could limit the development of robust health research in Taiwan.
Since the NHI data is based on the usage of health services across the country, subjective opinions on clinical diagnoses and medical prescriptions might vary across individual physicians or specialists in different clinical contexts. Any variations or associations reported from the dataset might be related to different diagnostic methods and treatment choices as well as changes in medical knowledge over time (see the example of dementia [7] ). True relationships between different health conditions or risk factors could be difficult to examine in the secondary healthcare data as the complexity of diagnosis, clinical decisions and co-morbidity have been de-contextualised and aggregated into single insurance codes. Although the NHI is a nationwide healthcare system, it cannot provide robust estimates for important epidemiological measures such as prevalence, incidence and risk factors at the population level.
The findings from the NHI database are clearly based on those who were aware of their health problems and approached medical services. Under this condition, the issue of self-selected bias is unavoidable and the results could be misled and excluded those in disadvantaged situations. In addition, the literature on Berkson's fallacy has showed that significant but spurious associations could be generated due to inappropriate conditional factors such as hospitalisation [8, 9] . The classical example is a negative association between diabetes and cholecystitis in the hospital-based data while this relationship can be attributed to the condition of hospitalisation, which should be the consequences of these two diseases [8] .
Due to the methodological limitations, findings from the NHI data might not provide comprehensive evidence to inform clinical practices and policy planning. The usage of medical services is not equal to health status in the general population and it is clear that the NHI database can only provide information on secondary (early detection and screening) or tertiary prevention (reducing risk of disability and poor prognosis). Strategies for primary prevention, improvement of health conditions in the general population across life courses, need to be supported by robust evidence from primary investigations, which have clear research questions, sound study design and sampling plan, appropriate measurement and analytical methods [10] . Observational studies based on the NHI database should also have these fundamental elements as well as conduct possible sensitivity analyses to address the potential uncertainty and bias.
In recent years, health research within medical institutions in Taiwan is increasingly being driven by the hospital accreditation system where research output is measured and scored by the percentage of clinical staff that published in peer review journals each year. In academia, institution and researcher performance is also evaluated based on limited criteria that favour high quantity of published papers in Science Citation Index (SCI) and Social Science Citation Index (SSCI) journals. The NHI database therefore serves as a convenient vehicle for producing publishable research requiring relatively smaller investments and within a shorter period of time, and quickly became the sole research of choice for many institutions. Little evaluation has been done on the translational impact of this body of research, examining change in national treatment guidelines, health policies and clinical decision making, and furthermore the improvement of the health status of the population. Over-relying on this 'cost-effective' approach may not benefit the health research and evidence-based medicine and policymaking in Taiwan. We believe it is an area that requires more scrutiny by the health research community in Taiwan. 
